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CLAIMS 



[Claim(s)] 

[Claim 1] While the topology used as the criteria of clock generation is formed on a truck A clock generation means 
to be the disk regenerative apparatus which plays the disk with which the training data which synchronized with data 
were recorded on the head of each data area on said truck, and to generate a clock based on said topology, A clock 
phase correction means to amend the phase of the clock signal from said clock generation means, The 1st amount 
calculation means of amendments which computes the 1st amount of amendments which amends the phase shift of 
the amendment clock signal amended with this clock amendment means, and the data recorded on said data area, 
and is supplied to said clock amendment means, When playback of said data based on the amendment clock signal 
which established the 2nd amount calculation means of amendments which computes the 2nd amount of 
amendments, and was amended based on said 1st amount of amendments is not performed good, The disk 
regenerative apparatus characterized by supplying said 2nd amount of amendments to said clock amendment means, 
and generating an amendment clock signal based on said 2nd amount of amendments. 

[Claim 2] The disk regenerative apparatus according to claim 1 characterized by said 2nd amount of amendments 
being the amount of amendments to the data area recorded before the data area concerned. 

[Claim 3] The disk regenerative apparatus according to claim 1 characterized by forming the block with which said 
disk added the error correcting code to the data area containing said at least one or more training data, being 
recorded, equipping said disk regenerative apparatus with an error correction means to perform correction and 
detection of a data error based on said error correcting code, and judging the quality of playback of said data based 
on the result of said error correction means. 

[Claim 4] The disk regenerative apparatus according to claim 3 characterized by said 2nd amount of amendments 
being said average value of the 1st amount of amendments computed based on the training data within the block 
reproduced before the block concerned. 

[Claim 5] The disk regenerative apparatus according to claim 3 characterized by being the integral value to which 
said 2nd amount of amendments carried out the leak integral of said 1st amount of amendments which the 
reproduced training data were based and was computed. 

[Claim 6] The disk regenerative apparatus according to claim 3 characterized by being the integral value to which 
said 2nd amount of amendments carried out the leak integral of said all or a part of 1st amount of amendments 
computed based on the training data within the block concerned. 

[Claim 7] The disk regenerative apparatus according to claim 1 to 6 characterized by being made as [ give / while 
said clock generation means consists of phase-locked loops containing a voltage controlled oscillator (VCO) / the 
offset according to said 1st amount of amendments, or the 2nd amount of amendments of a means for said clock 
amendment means to be equipped with a means to give offset to the control voltage to said VCO, and to give said 
offset ]. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention generates an external clock based on the regenerative signal of the topology 
beforehand recorded on the disk, and relates to the disk regenerative apparatus which reproduces data using this 
external clock. 
[0002] 

[Description of the Prior Art] Conventionally, in disk media, such as a magneto— optic disk, topology (mark), such as 
a clock bit and a clock mark, is beforehand formed on the recording track, and the clock for record or playback is 
generated based on the signal which reproduced this clock bit and clock mark. 

[0003] It is drawing showing an example of the magneto-optic disk with which the clock mark was beforehand 
formed in drawing 2 . The spiral slot (groove) is formed in this disk in the predetermined pitch, and record of data is 
made by the flat-surface section between this groove and the adjoining groove (land). 

[0004] On the groove and the land, as shown in drawing 2 . it is formed so that a clock mark (FCM:Fine Clock Mark) 
may be located in a line with a radial. FCM of these and on a groove is the same flat surface as a land, and FCM on 
a land is the hollow of the same depth as a groove. 

[0005] A pulse signal arises with the sensor output to which the reinforcement of a reflective beam will change in 
the shape of a pulse, consequently will receive a reflective beam at the time of record of data, or playback if a light 
beam scans this FCM. An external clock is generated by the PLL (PhaseLocked Loop) circuit based on this pulse 
signal. 

[0006] However, when external topology generates a clock in this way, phase gap may arise between the clocks and 
regenerative signals which were generated by the temperature characteristic of a disk, the various property 
variations of record conditions or a disk record regenerative apparatus, etc. 

[0007] Then, the training data which synchronized with data are recorded on the head of said record unit (field 
managed in the one address currently beforehand recorded on the disk) by making into a record unit one or more of 
the data areas (Segment) inserted into one clock mark and clock mark, and it is made as [ perform / phase 
correction of said external clock ] based on the regenerative signal of these training data. 

[0008] This point is explained further. Like drawing 2 , the groove (Groove) and the land (Land) are formed in the 
disk in the shape of ****, and FCM (Fine Clock Mark) is further formed for every fixed angle of rotation on the 
groove and the land. Here, from FCM to a certain next FCM is used as a segment (Segment), and it is considering as 
one record unit. And a series of 39 segments are collected, one frame is constituted, further a series of 16 frames 
are collected, and one block is constituted. Moreover, to said block, an error correcting code is added and recorded 
in order to correct or detect the error of playback data. 

[0009] Drawing 3 is drawing showing the configuration of the above-mentioned block (Block), and each segment has 
the data length of 532DCB (Data Clock Bit). In addition, the FCM field where FCM is assigned is set as 12DCBs. 
[0010] The head segment in each frame (Segment O) is for recording the address of the frame concerned, and 
record of the address is performed by making the amplitude (wobble) of the wall surface of one side of a groove or a 
land carry out in the direction of a path of a disk according to an address value in an address field (Address). In 
addition, record and playback of the data based on the photoelectromagnetic effect are not performed to the 
address field of the segment (Segment O) concerned, but only address record by the above-mentioned wobble is 
performed to it. 

[001 1] It is for the 2nd - the 39th segment (Segment1-Segment38) to record a header and user data from a head. 
The FCM field (FCM), the PURIRAITO field (Pre-Write), the header field (Header), a data field (Data), and the 
postlight field (Post-Write) are assigned to the 2nd segment (Segment 1). Moreover, the FCM field (FCM), the 
PURIRAITO field (Pre-Write), a data field (Data), and the postlight field (Post-Write) are assigned to the 3rd - 39th 
(Segment2-Segment38). The data clock number of bits of each field is as illustration. 

[0012] Data are recorded on the PURIRAITO field (Pre-Write), the header field (Header), a data field (Data), and the 
postlight field (Post-Write) using the photoelectromagnetic effect. 

[0013] A fixed pattern, for example, the data of "0011", to show the beginning of data is recorded on the 
PURIRAITO (Pre-Write) field among each above-mentioned field. Moreover, it is a fixed pattern to show the 
conclusion of data in the postlight (Post-Write) field, for example, the data of "1 100" are recorded. Furthermore, an 
error correcting code is added to a data field to the user data from the external source, and the data data stream 
which performed the digital modulation is recorded on it. The fixed pattern for performing phase correction of the 
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fixed pattern for checking the starting position of a data field and a playback clock is recorded on a header field. The 
fixed pattern for phase correction (training data) is formed by repeating the data of "1 100" the number of 
predetermined times. If these training data are reproduced at the time of playback of data, as shown in drawing 4 , 
the playback RF signal of the shape of a sine wave of 4DCB periods will be obtained. Phase correction of a playback 
clock is performed based on the playback RF signal of these training data. 

[0014] Next, the principle of phase correction is explained with reference to drawing 5 - drawing 7 . 
[0015] The wave signal shown in each drawing is a playback RF signal at the time of reproducing the above- 
mentioned training data, and the round mark shows the generating timing of a playback clock 
[0016] In addition, when the clock phase of drawing 5 is proper and the clock phase precedes drawing 6 to a 
playback RF signal, drawing 7 shows the case where the clock phase is delayed to a playback RF signal, 
respectively, and Xi-1, Xi, and Xi+1 are the sampled values of the playback RF signal sampled to the generating 
timing of a clock. H Level, C Level, and L Level are the expected value of the playback RF signal level in a peak, a 
center, and a bottom, respectively. 

[0017] ERR is the difference (ERR=Xi-C Level) of the sampled value Xi near a center and expected value C Level in 
the playback RF signal of training data, and expresses the amount of phase shifts of a playback RF signal and a 
clock. That is, when a clock phase is proper ( drawing 5 ), it is set to ERR=0 and both amount of phase gaps is 0. On 
the other hand, when the clock phase precedes to a playback RF signal ( drawing 6 ), it is set to ERR<0, and it is set 
to ERR>0 when the clock phase is conversely delayed to a playback RF signal ( drawing 7 ). 

[0018] Therefore, the synchronization with a playback RF signal and a clock can be taken now by controlling in the 
direction which carries forward a clock, if it is ERR «the direction and ERR> which will delay a clock if it is 0)0, 
bringing close to the condition which shows in drawing 5 , and going. 

[0019] However, if a drop out occurs according to the local defect in a training-data field etc. and a playback RF 
signal deforms like drawing 8 , according to this, turbulence will arise in ERR. For example, although a drop out 
generates drawing 8 when the clock phase precedes to a playback RF signal (equivalent to above-mentioned 
drawing 7 ), it is set to ERR<0 in this case, and the polarity with opposite ERR when the drop out has not occurred 
will be taken. 

[0020] Moreover, if the property of the playback RF signal of a training-data field becomes a defect, it will deform 
like drawing 9 . Although a clock phase is delayed to a playback RF signal (equivalent to above-mentioned drawing 
8 ) and a dc component remains, this is set to ERR>0 in spite of having delayed the phase also in this case, and will 
take the polarity with opposite original ERR. 
[0021] 

[Problem(s) to be Solved by the Invention] As mentioned above, by the approach training data perform phase 
adjustment of an external clock signal, phase correction may be made so that gap of a phase may be promoted on 
the contrary by the defect, degradation of the quality of a regenerative signal, etc. into the record part of the 
training data concerned. 

[0022] For this reason, if it is in the above-mentioned Prior art, the problem of it becoming impossible to reproduce 
the data of the data area where phase correction is not made good arises. 

[0023] Then, let this invention be a plug that it seems that the phase correction which can reproduce data good can 

be accomplished. 

[0024] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, this invention has the 
following descriptions. 

[0025] While the topology used as the criteria of clock generation is formed on a truck, invention concerning claim 1 
A clock generation means to be the disk regenerative apparatus which plays the disk with which the training data 
which synchronized with data were recorded on the head of each data area on said truck, and to generate a clock 
based on said topology, A clock phase correction means to amend the phase of the clock signal from said clock 
generation means, The 1st amount calculation means of amendments which computes the 1st amount of 
amendments which amends the phase shift of the amendment clock signal amended with this clock amendment 
means, and the data recorded on said data area, and is supplied to said clock amendment means, When playback of 
said data based on the amendment clock signal which established the 2nd amount calculation means of amendments 
which computes the 2nd amount of amendments, and was amended based on said 1st amount of amendments is not 
performed good, Said 2nd amount of amendments is supplied to said clock amendment means, and it is 
characterized by generating an amendment clock signal based on said 2nd amount of amendments. 
[0026] Invention concerning claim 2 is characterized by said 2nd amount of amendments being the amount of 
amendments to the data area recorded before the data area concerned. 

[0027] The block with which said disk added the error correcting code to the data area containing said at least one 
or more training data is formed, it is recorded, said disk regenerative apparatus is equipped with an error correction 
means to perform correction and detection of a data error based on said error correcting code, and invention 
concerning claim 3 is characterized by judging the quality of playback of said data based on the result of said error 
correction means. 

[0028] Invention concerning claim 4 is characterized by said 2nd amount of amendments being said average of the 
1st amount of amendments computed based on the training data within the block reproduced before the block 
concerned. 

[0029] Invention concerning claim 5 is characterized by being the integral value to which said 2nd amount of 
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amendments carried out the leak integral of said 1st amount of amendments which the reproduced training data 
were based and was computed. 

[0030] Invention concerning claim 6 is characterized by being the integral value to which said 2nd amount of 
amendments carried out the leak integral of said all or a part of 1st amount of amendments computed based on the 
training data within the block concerned. 

[0031] Said clock amendment means is equipped with a means to give offset to the control voltage to said VCO, and 
invention concerning claim 7 is characterized by being made as [ give / the offset according to said 1st amount of 
amendments, or the 2nd amount of amendments of a means to give said offset ] while said clock generation means 
consists of phase-locked loops containing a voltage controlled oscillator (VCO). 
[0032] 

[Embodiment of the Invention] Hereafter, with reference to a drawing, it explains per gestalt of implementation of 
this investigation. 

[0033] Drawing 1 is the block diagram showing one example of this invention. In drawing, 101 is the magneto-optic 
disk explained by drawing 2 , and PR (partialness loess BONSU) are adopted as a signal-transmission method. 
Although an intersymbol interference will occur between adjoining playback RF signals if this raises the recording 
density of a magneto-optic disk 1 01 , the method which transmits a signal, giving an intersymbol interference without 
preventing the starting intersymbol interference is a partial response method. Therefore, the playback RF signal of a 
magneto-optic disk 101 is attained by carrying out Viterbi decoding, after carrying out waveform equalization so that 
it may mention later, and the sampled value (multiple value) of a playback RF signal may be brought close to an 
interference wave form in order to obtain "1" or "0" binary playback data from this playback RF signal, since it 
becomes the playback wave which carried out the intersymbol interference according to PR method [for example, 
PR (1 1) method]. 

[0034] 102 is pickup and outputs a playback RF signal and a tangential push pull signal (TPP) by scanning a 
magneto— optic disk 101 optically. Among this, a playback RF signal is a signal according to the car angle of rotation 
of the playback beam by the photoelectromagnetic effect, and follows the above-mentioned PR (partial response) 
method. Moreover, a TPP signal is a signal according to the intensity distribution (intensity distribution of the 
longitudinal direction in a groove or a land) of the direction of the scanning line in the reflective beam reflected from 
a disk. 

[0035] 103 is a band pass filter (BPF) and removes the high-frequency component turned up in the low frequency 
component by eccentricity, and the sampling mentioned later low-pass. 

[0036] 104 is an A-D converter, is sampled with the amendment clock RCLK which mentions the output of a band 
pass filter 103 later, and outputs the data of a sampled value (multiple value). 

[0037] 105 consists of transversal filters which are waveform equalizers, for example, are filtered so that the 
interference wave form of PR method may be resembled. With a waveform equalizer 105, a playback RF signal 
serves as data with a refreshable known intersymboHnterference property. 

[0038] 106 is the Viterbi decoder circuit, taking advantage of the property of wave interference of PR method, 
according to the decode condition before data discernment time of day, performs a binary-ized judging based on the 
Viterbi algorithm which is a decode algorithm which guesses the statistical probable value, and outputs binary data. 
Moreover, the Viterbi decoder circuit 106 outputs a timing signal TN to the change timing from "1" in the decoded 
data to "0." 

[0039] 107 is a header appearance circuit, detects the location of the header field of a segment (Segment) 1 from 
the above-mentioned binary data decoded by the Viterbi decoder circuit 106, and outputs a timing signal to each 
signal-processing section. Detection of a header field is made by detecting the proper pattern (fixed pattern for 
checking the starting position of a data field) recorded on the header field. 

[0040] 108 is a data demodulator circuit and carries out the digital recovery of the data of the data field of each 
segment according to the timing signal from the header detector 107. 

[0041] It is an error correction circuit, 109 performs error detection and correction of recovery data using the error 
correcting code added to the data to which it restored, and when there is an error, it outputs it to the regenerative 
circuit which does not correct and illustrate data. In addition, the error correction circuit 109 also performs the 
judgment of whether the error beyond the correction capacity of an error correcting code occurred, and outputs the 
existence of an error, the propriety of correction, etc. to a controller 1 14. 

[0042] 1 10 is a PLL circuit, and as shown in drawing 10 , it consists of the FCM detector 41 which detects FCM 
from a TPP signal, a phase comparator 42, a voltage controlled oscillator (VCO) 43, and a 532 ** counter 44 that- 
carries out 532 dividing of the output of VC043. The playback clock PCLK which synchronized with the FCM 
regenerative signal within the TPP signal from pickup 102 is generated. The TPP signal (refer to drawing 1 1 ) 
containing FCM outputs the detecting signal FA to which the FCM detector 41 takes action at the zero cross time 
of a sinusoidal form for a playback light beam to serve as a sinusoidal form to the timing which scanned FCM, and 
the phase comparison of this detecting signal FA is carried out in the output signal FB and phase comparator 42 
from the 532 ** counter 44 which carry out 532 dividing of the output signal of VC043. If phase contrast is 
produced between Signal FA and Signal FB, the direct current voltage which integrated with this will be supplied to 
VCO, and the phase of the output signal (playback clock signal) of VC043 will be adjusted. By this, the PLL circuit 
1 10 will generate the playback clock PCLK with which the phase synchronized with the edge of the center of the 
above-mentioned sinusoidal form. 

[0043] 1 1 1 is the amount calculation circuit of amendments, computes the amount ERR of phase shifts from the 



JP.2001 -06781 6,A [DETAILED DESCRIPTION] 



4/6 ^— v 



output of a waveform equalizer 105 based on the timing signal TN from the Viterbi decoder circuit 106, and outputs 
the 1st amount SEL1 of amendments which performs phase correction to the playback clock PCLK from the PLL 
circuit 110 according to this computed amount ERR of phase shifts. 

[0044] Calculation of this amount of phase shifts is performed at the period which is reproducing the training data of 
the header field of the above-mentioned segment (Segment) 1. The timing signal TW which shows the playback 
period of training data is C of training data from the header appearance circuit 107. It is H about the value of Level. 
From Level to L The timing which passes towards Level is inputted as a timing signal TN from the Viterbi decoder 
circuit 106. A sample point (Xi) is equivalent to the changing point from "1" to "0" of the binary data in the Viterbi 
decoder circuit 106. Therefore, ERR is calculated to the timing into which the timing signal TW which shows a 
playback period, and the timing signal TN which shows the change timing from "1" to "0" of binary data were 
inputted. 

[0045] 112 is an equalization circuit used as the 2nd amount calculation means of amendments, computes the 
amount of amendments which equalized the 1st amount SEL1 of amendments from the amount calculation circuit 
1 1 1 of amendments between the whole term or at a predetermined period, and outputs it within one error correction 
block as 2nd amount SEL2 of amendments which shows a fixed value. Moreover, the timing signal FP of the frame 
period for incorporating the initiation timing signal BP of an error correction block and the 1st amount SEL1 of 
amendments which update the 2nd amount SEL2 of amendments is inputted from the controller 114 mentioned 
later. 

[0046] 1 13 is clock phase compensator, in response to the selection signal MODE from the controller mentioned 
later, it chooses either among the 1st amount SEL1 of amendments from the amount calculation circuit 1 1 2 of 
amendments, and the 2nd amount SEL2 of amendments which is the output of the equalization circuit 112, amends 
the phase of the playback clock PCLK from the PLL circuit 1 10, and outputs the amendment clock RCLK. 
[0047] 114 is a controller, is constituted by a microprocessor or DSP (digital signal processor), and performs 
synthetic control in a magneto-optic-disk regenerative apparatus. 

[0048] If there is a demand of data playback from the outside, a controller 1 14 is directed to each unit in a disk 
regenerative apparatus in order to reproduce the demanded block. It directs to obtain the amendment clock RCLK 
which carried out phase correction in the 1st amount SEL1 of phase corrections computed by the recorded training 
data to the clock phase compensator 113 with a selection signal MODE. 

[0049] or playback of these data does not have an error to the block concerned — or an error — it is also — when 
it can correct, it ends. 

[0050] When it is detected based on the output from the error correction circuit 109 that the error which cannot be 
corrected exists on the other hand, it is directed that a controller 114 reproduces the block concerned again (retry). 
At this time, a controller 1 14 judges that the phase of the playback clock RCLK was not suitable by the defect of 
training data, and poor playback, and outputs the amendment clock RCLK which was made to reverse a selection 
signal MODE and was amended in the 2nd amount SEL2 of amendments which is the output of the equalization 
circuit 112. 

[0051] A controller 1 14 outputs the frame timing signal FP for incorporating the timing signal BP and the 1st amount 
SEL1 of amendments which show the head of a block to the equalization circuit 1 12. 

[0052] According to the example shown in drawing 1 , to the timing to which the disk regenerative apparatus is 
reproducing training data for example, by having confused the playback RF signal like drawing 8 or drawing 9 , and 
having performed amendment of the mistaken clock When playback of data was not performed good, were held in 
the equalization circuit 1 12. The playback clock PCLK is amended according to the 2nd amount SEL2 (average value 
of the amount of amendments of the clock which was able to perform good playback before the block concerned) of 
amendments, and a good clock output can be realized also in the block concerned. And when training data are not 
confused, the 1st amount SEL1 of amendments from the amount calculation circuit 11 1 of amendments is chosen, 
and the phase of the playback clock PCLK is amended according to the 1st amount SEL1 of amendments calculated 
for every frame. 

[0053] Drawing 12 is drawing showing an example of the amount calculation circuit 1 1 1 of amendments, 51 is a 
subtractor, and an updown counter and the comparator the gate and 56 judge 57 and, as for 58, the gate and 53 
judge [ 52 ] value "m'\ and coincidence/inequality of "0", respectively to be as for a level judging circuit and 54 and 
55, and 59 is an edge detector. 

[0054] 51 is a subtractor, subtracts a dc component (C Level) from the inputted sample data Din, and outputs the 
amount ERR of phase shifts. 52 is the gate, considers as an input the timing signal TN which shows the changing 
point from "1" to "0" of the sampling data Din from the Viterbi decoder circuit 106, and the timing signal TW which 
shows the training data field from the header detecting element 107, and outputs the timing signal which shows the 
location of Xi in drawing 5 - drawing 7 . 53 operates according to the above-mentioned timing signal which is a level 
judging circuit and is the output of the gate 52, and the amount ERR of phase shifts is within the limits of 
predetermined (namely, within the limits which does not affect data playback), or it judges whether it is more than 
the range or it is below the range. 

[0055] For example, A-D converter 104 is 8-bit precision, it supposes that the RF signal was inputted in about 80% 
of the effective range of A-D converter 104, and supposing the gain of nT:2T (n>=3) is about 5:4 (80%), the 
predetermined range where an amendment clock is settled in the range of less than **10 degrees will be set to 
|ERR|<=16. 

[0056] And only when there is the amount ERR of phase shifts out of range [ predetermined ], an actuating signal is 
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outputted to the gates 54 and 55. Under the present circumstances, when ERR is smaller than the predetermined 
range, a rise command (UP) is emitted to an updown counter 56 through the gate 54, and when ERR is larger than 
the predetermined range, a down command (DOWN) is emitted to an up down counter 56 through the gate 55. 54 is 
the gate, and when a rise command and the signal from a comparator 58 are in high level (an inequality, <m) from 
the level judging circuit 51, it outputs a rise command to an up down counter 56. 

[0057] 55 is the gate, and when a down command and the signal from a comparator 57 are in high level (an 
inequality, >0) from the level judging circuit 51, it outputs a down command to an up down counter 56. 
[0058] 57 — 58 — a comparator — it is — a clock — phase compensator — 113 — amendment — being possible 
— amendment — an amount — an upper limit — it is — a value — " — m — " — a minimum — it is — a value — 
" — zero — " — a comparison result — respectively — outputting . The value of an updown counter 56 functions 
as a limiter it is made not to deviate from the range of 0 - m, and each comparator outputs a control signal, when 
the value of a counter 56 amounts to value "m" or "0." 56 is an up down counter, and if a command signal of 
operation is inputted from the gate 52 and a rise command or a down command is inputted from the level judging 
circuit 53, only 1 will count up or count down counted value and it will output the 1st amount SEL1 of amendments 
which is counted value. 

[0059] 59 is an edge detector, makes the timing signal preceded with the timing signal TW, and supplies it to the 
INIT terminal of an updown counter 56. If the output of the edge detector 59 is inputted into an INIT terminal, as for 
an updown counter 56, initial value (integral value of the m/2 neighborhood) will be set. That is, initial value will be 
set up whenever a training data field is detected. 

[0060] This actuation is explained with reference to drawing 13 which shows change of the 1st amount of 
amendments, and change of ERR. 

[0061] If the timing signal from the edge detector 59 is supplied to the INIT terminal of an updown counter 56, initial 
value (integral value of the m/2 neighborhood) will be set as 1st amount SEL1 of amendments. And the level of ERR 
is judged according to the timing signal which shows the location of Xi in drawing 5 - drawing 7 , and the counted 
value of an updown counter 56 is changed. It is being completed as zero by ERR in this case as the 1st amount 
SEL1 of amendments becomes small, so that clearly from drawing. 

[0062] In addition, although the example of the amount calculation circuit of amendments by the counter was shown 
in drawing 12 , it is also possible to replace with this and to consider as the configuration which adopts the judgment 
using a loop filter, the phase judging by the amount of average phase shifts, etc. Moreover, the updown counter 
which operates cyclically can also be replaced with and adopted as the updown counter 55 in drawing 12 in a part 
for a clock period (360 clock phases) as an amount of phase corrections. In this case, the limiter ability realized by 
the gates 54 and 55 and comparators 57 and 58 becomes unnecessary. 

[0063] Drawing 14 shows an example of an equalization circuit and, for 60, as for a twice and a times (a«1) as many 
multiplier as this and 63, an adder, and 64 and 65 are [ a normalization circuit, and 61 and 62 ] flip-flops, 
respectively (1-a). The 1st amount SEL1 of amendments which the leak integrating circuit was constituted and was 
normalized with these multipliers 61 and 62, the adder 63, and the flip-flop 63 is equalized. 

[0064] The 1st inputted amount SEL1 of amendments is normalized in the normalization circuit 60 by the amount of 
amendments to clock 1 period. For example, if the frequency of a clock is set to 25MHz, since one period will be set 
to 40ns (360 degrees), the correction value exceeding 40ns can be dealt with as amendment for less than 40ns. 
That is, the delay for 50ns (405 degrees) turns into delay for 10ns (45 degrees). 

[0065] A flip-flop 65 is a flip-flop holding the one block period of the 2nd amount SEL2 of amendments, and 
operates with the block timing signal BP. 

[0066] Drawing 15 shows another example of a configuration of an equalization circuit, and the bit shift circuit where 
70 shifts caudad a normalization circuit, a flip-flop with [ 71 ] clear ability in an adder and 72, and 73 [ 4-bit ], and 
74 and 75 are flip-flops. Based on the result of the error correction circuit 109, a timing signal BP1 is a generating 
timing signal, is overdue from the block timing signal BP predetermined time, and is inputted from a controller 114. 
The normalization circuit 70 performs the same processing as the normalization circuit 60 in drawing 14 . This 
circuit calculates the average of the all 1st amount SEL1 SEL1 of phase corrections of amendments in 1 block, i.e., 
the 1st amount of 16 pieces, and makes it the 2nd amount SEL2 of amendments. It is initialized by "0" with the 
initiation timing signal BP of the block inputted into the clear terminal CL of a flip-flop 71. An adder 71 adds the 
value held at the flip-flop, and the 1st amount SEL1 of amendments calculated for every frame. An addition result is 
held by updating a flip-flop 72 according to a timing signal FP for every frame, and accumulation is performed. The 
division of this accumulation result is caudad done to four bit shifts, 1/16 [ i.e., ], in the bit shift circuit 73. If 16- 
frame accumulation is carried out, according to a timing signal BP, this accumulation value carried out 1/16, i.e., the 
block average, will be held at a flip-flop 74. Furthermore, according to the timing pulse BP1 of the block period 
which was overdue predetermined time, with a flip-flop, one block period of outputs of a flip— flop 74 is held in 75, 
and they are outputted as 2nd amount SEL2 of amendments from a timing signal BP. 

[0067] In addition, when there is an error in the error correction circuit 109 and it is judged that correction is 
impossible, a timing signal BP1 is not generated. 

[0068] Drawing 16 shows the example of a concrete configuration of the clock phase compensator 1 1 3. In drawing, 
81 is a switch machine and is outputted to the selector 82 which chooses and mentions the 1st amount SEL1 of 
amendments, or the 2nd amount SEL2 of amendments later as amendment control data according to the selection 
signal MODE from a controller 1 14. 82 is a selector, according to the amount SEL of amendments from the switch 
machine 81. chooses one from the delay clock CLK0 - CLKm, and outputs it as an amendment clock RCLK. 
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Supposing the amendment control data concerned is n (0 <=n<=m) here, CLKn selection will be made [ from ] among 
the delay clock CLKO - CLKm. 83 is the delay line, considers the playback clock PCLK as an input, and outputs m+1 
kind of delay clock CLKO which is the amount of delay at equal intervals - CLKm. 

[0069] In addition, various modification besides the configuration shown in drawing 16 is possible for the above- 
mentioned phase compensator 113. For example, it is also possible to consider as the configuration which hangs the 
2nd PLL on the basis of the playback clock PCLK, and carries out phase adjustment according to the 1st amount 
SEL1 of amendments or the 2nd amount SEL2 of amendments. Moreover, it is also possible by adding offset to the 
control voltage of VCO in PLL1 10 to carry out phase adjustment. 

[0070] As mentioned above, although the gestalt of operation of this invention was explained, this invention is not 
restricted to the gestalt of this operation, and, otherwise, various modification is possible for it. 
[0071] It is good also as a configuration which replaces with the equalization circuit 112 of above-mentioned 
drawing 1 , and specifically determines the 2nd amount of amendments by the controller, and the starting example of 
a configuration is shown in drawing 17 . In drawing 17 , 1 15 is a controller and is the controller which was equipped 
with the same function as the controller 1 14 of drawin g 1 , and incorporated the algorithm which, in addition, 
determines the 2nd amount SEL2 of amendments. It becomes possible to opt for the decision of the 2nd amount 
SEL2 of amendments on still more complicated criteria by performing by the controller 115. For example, in the 
amount of average amendments of the 1st amount SEL1 of amendments in a frame with the good data playback 
within the same block within the block which an error cannot be and correct, and a frame with good data playback, 
the average of the 1st amount SEL1 of amendments in the frame of order or the 1st amount SEL1 of amendments 
of a just before frame, the fixed value defined beforehand can be considered. 

[0072] Here, judging with the regeneration rate of the remaining headers after the phase correction processing 
termination whose good data playback is the known pattern which was recorded on each segment which constitutes 
a frame and synchronized with data, PURIRAITO, a postlight, etc. is also considered. 

[0073] Moreover, a waveform equalizer 105 is arranged in the preceding paragraph of A~D converter 104, and you 
may make it equalize it in PR property by analog waveform equalization. 

[0074] Moreover, although the magneto-optic disk of PR (1 1) method was illustrated and explained, this invention is 
applicable also to the record regenerative apparatus of the magneto-optic disk of other data transmission methods, 
and a phase change mold disk. 
[0075] 

[Effect of the Invention] As mentioned above, even when proper phase correction is not performed by the local 
defect or the poor playback of a disk in the field which recorded training data according to this invention, data can 
be reproduced with a proper clock. 

[0076] Moreover, since the amount of amendments to the data area reproduced before it is used when a defect and 
poor playback occur, dispersion in clock amendment is mitigated. 
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[»««>«•*-■&»«#»] "r^^oxz^mz 

: ±SIL. C<7>^?P-V?£ffll^T^-$0>?li±£fT7 
[0002] 

[ft^oSffi] tt*. X^O^-fX?!** 
ICfcHTf*, ^P-v^t*^ h^Py^T — ?H(D<£*g 

•y hAS^P•v^•7-'?^S^Lfc^l^lcSo•L^T^^^E$ 
[0 0 0 3] U2I-, WQ»^7- ^A<^fi£$*Lfc 

[0 0 0 4] ^*;u— Ht^l; K±lci*. E)2lcjf;-r <fc 5 
(C. i?D7^7-' 7 (FCM : Fine Clock Mark) A<»tStl* 

Mi*^> KtH-fi-cfey. ^>KJia)FCMi*y;u-^ 

[0 0 0 5] T— SKDE»*fcl±l?*B#l=. A^7!)^-^)FCM 
« » e- A*<Jfe*r S t . SSt t*- A(D3iJt A</OUX« 
l=*<bL. -£<DSSm. JSStf— A^Sjfe-r^-b^-y-ai* 

Xffi-^l-So'l^TPLL (PhaseLocked Loop) lsl8&lrJ;o 

[0 0 0 6] LfrLU&i. C(73cfc5l-^g|5ti4§tl^l- 

&mx UA<i C5:t A<&£. 

[0007] -tZt, 17(D^D-^7-^^D'^ 
V-^l-^Stif-r-^^IJi (Segment) <D 1 OiU±£ 
EfttfiiLt. StrEEitm<4 (^to^^X^lcEtt^ 

S> <tl^«Lfc h U-iVjff-* $EISLT*J#, 

S5 -7 P -7 tf>(4*§*iIE * if 7 <fc => \z U t ti X I > -5 . 

[0008] ZO&iZ-Ol^xmztftBRTt&v @2<D*5 
l_. ^^X^lcliiigffittl-yjU-^ (Groove) fccfco*^ 
>h* (Land) A<^fiE$^xTfcy, t?h>lz^ 7)\,— -Jk=? 
> K±l=l*. -^IDlEftSlcFCM (Fine Clock Mark) A< 

ffj»a$*irL^-5„ fe-5FCMANf,;^(DFCM*T?^iz 

-7V>h (Segment) <t L» — OWESmGtt LTLv 
■5. fit. -jS<D-fe-7V > h^3 9<l^i6r — -0<JiZ> 
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Lt, n&T—Z<D&y&tJJE&Wt#lh'r&mtoX-& 
y f TIE **itE»**i*. 

[0 0 0 9] H3(*. ±IB?Ds/$ (Block) (7>tSl££ 
^■TElT'fey. «-fe2V>Mi. 5 3 2DCB (Data CI oc 
k Bit) **£*rr4 0 &fc\ FCMA<fflyMSTt>*t 

£FCM:7>f — ;umi 2DCBizS^$ti;Tt^^o 

[0 0 10] U-~A^^5fesI-try> > h (Segment 

o) it. mm? u— a(dt Kux£fe!rr&tc<fc<D4,cD 

-Cfcy. T KUX(7>SS«I±. 7KL/X7-f-;t/K (Addr 
ess) izfclN-C^U— Ka)M-fliJ(7)»ffiST 

$-&*CtlCcfeyfT*?*i.*6 fcfc. M§K-tr?V>h (Se 
gment 0) <DT K ? -f — ^ Kfcl*. 

[0 0 1 1 ] 5fc3ffr£> 211-3 9§@(7>-tr^V > h 
(Segment 1 —Segment 3 8) It. 'n *v $f— 1>*^l— 

>>h (Segment 1) FCM^^r— ;UK (FCM) . Zf 

U7^h7>f- ;UK (Pre-Write) . ^7^7^-;^* 
(Header) . nr—$ ~? << —)V K (Data) % /Kxh^-f h 
7^-;bK (Post-Write) a<9J y M3 T 6 0 &tz. 
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e-Write) „ f-^7-r-^K (Data) . tKx V=?<< h 
7-fHl.K (Post-Write) y S T * *x 6 0 

— ;u Kof- £^ p^ try h&tem^cDisy r*&^>o 
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0>»jE«l=»-S#*liESftfctijE*P«y^«#l=*ftl> 
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[0026] is*n2ic^4^B^fi. mrem 2 omjeb 
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-*«*!::» LT. MyirJEff*£ttlDLfe7a?9e 

»j*LTE«**iT*5y* wis^-f x^s^ss«*<. m 
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*K A^SKR Fif^6" 1" . " 0" (D2BS4 
^-^ H£R F{l-S§-<7>-* 

e*e*#-r*ci:i=j:yaj«stt«. 

[0034] 1 0 2lit°7^77^t\ 3tIIf^fX^ 
1 o 1 $*¥WU*Sr*Ci:lc«*:y. PI£R Ffl-Sf, 
^>vi>y^^^7Vi^US# (TPP) £fcti*!^ 

[00 3 5] 1 0 3li/OK/U7^W (BPF) 

lcfcl^T««^SryiS**t****»a)l»**ff5« 

[0036] 1 O 4l*A DtttSt', /<> 
* 1 0 3<DaS**»a-r*aiE^P^^RCLK|Cc*:o 
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B1 o 6lcr^^^nfc±IB2flT r — 9frt>-\L#* > h 
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(Segment) 1 tf>^ 7 << — )V K£>teS£ 

[0040] i o 81*^— ^aiHiHiBT?. ^^y— siaa 

[0041] 1 o 9isssy!TiEiHj&T% ansnfc^— 
Kyflktb - iimim\ Rytffc***!::!*^-* $-it 

jELTBI*L«:l^H*lHlKlzm*-r« 0 ft, KyJUEIU 
810 91*. «yiriE»*(3!)ITjEtt**fiAfc«yA<* 

£=] > hD-7 1 1 4|ZttS^-T^o 

[0042] iioi* pl lsssx. m 1 oi^-r^ 5 
i:tp pmmp* f cm fcm«uis]s&4 i 

fc. ttflttW4 2t, BOE*iffllfl«S (VCO) 4 3 
VCO 4 3CDai±l^5 3 2^ v jg-r^) 5 3 2it^l^> 
* 4 4 t£ y««*tt*. t e ^^7'^1O2^b0)T 
P P{I^I*<&FCM|f£^t::|^&LfcJS±£ P-j/$ P 
CLKj4*n o FCMSStTPPfif (IU1 1# 

-izp^ p^B#^r*5:*>±*^«j±se^F A$aa*L. #t 

A^4*aifll#FA(*, VC04 3(DiiJ2)«#£5 3 2# 
|§^-£5 3 2al^^>^ 4 4^^<7)tb^I«#FBi:^« 
tb&SS4 2lifcLNT{iffiit^^tv>6 0 l§FAd:^F 

JVC0^LTVC04 3CDi±!*Ml-§- (S±^7P'V 

>?fi^) <zniffi£Mrr£o nftir^y. pll[h1ssi 
i or*±EiEaa»a)**a)x-/s;(ctt«/i<BJ«Lfc» 

^P'^ PCLK$*ttl)-i:i:4*o 

[0043] 11 i littiESxainire* tr*tr«#ia 

1 O 50>tt3*^€)fifflr3|X«ERR$»aiL, COS* 
Lfctat«-f*l«ERRfZFEi:r P L L@K1 1 OfrZCD 
P7^PC L KlCftLT&ffittjIE^fT^m 1 <7>« 
IESS E L 1 ^ft^f £o 

[0044] frfr&itLftTtimowm*. jtfBHz^*>> 

h (Segment) 1 <D^ V 7 <f — )U K(D h U— 

- > y t*- $ coi?±»if« t iF-r * -< s> y «■*§■ twi^ 

Level (DfitSrH Le ve l^bL Level 

izfai-fx&m-t&z << 5 >y(*t*^ ea^-afc 106^ 

(X i ) IS. tf$ f«#laltt1 0 6(C^(t^> 2fl-x— ^ 
CD" 1" 0" -vCD^^b^lCffl^t-^o &oT. E 



RRIt ^*SBP B T$^-r^-< 5>i7l^TWi: 2lf- 
£<7T 1" 0" ^(Dmt^-f S ><f£*-f*-f ^ 

> yfi^- t n *<a*j * Htz $ -< s > 9 -e##> * *xi> o 
[0045] 1 i zitm 2 <Di*iEmxa¥Sktjii>¥i* 
itiBi&v. ffijEmw&mv&i i 1 *>^<7>sn a>tsiESs 

E L 1 S±JMBnrtLM*Hfft»WI^spi4l<bUfc»jE«*J( 
ffiL, 1 o<D|Sy|TjE^P^^WT*l*-S<Dtt*^!K 
2CDffiIE§S E L 2 £ LtlHW^ 2 OffliE 

Ise l 2SB»-rsKyiTjE^a^^a)IIB*6*-< 5> 

vMt^BP&tfsn (DffiiESs e l 1 snnyatfefeo) 

p — ^ 1 1 47^ibA2)£*l£o 

[0 0 4 6] 1 1 3li^p^^fi:fflt*iEEI8t?." 
£n > ha- ^£0>S!R«^-MOD ESSltT. *SIE 
fig:t±ilE]SSl 1 2^b(^H CD^SiESS ELU, 
IbSlBi 1 2(Z>mrt-efc4!R2<z>4*lE*s E L 2C0P^. 
l^*tA^»«LT. PLLi8l10^b(DB«P 
7^PCL K<D<ifg£*iIE LT*SIE v* P^^RCLKj 

[0047] 1 1 4{*=l > h P — ^TF> 

[0 0 4 8] P > h P — ^ 1 1 4 ^91^^^— 

^'p^^tt«»iEBttl 1 3l:$tLtl^ EHStifeh 

u-z>yf i:* o rum stiijs 1 oiiffiMiEa 

S E L 1 (rrii^ffllELfclSlE^ P 7^RCLKS»5 

[0 0 4 9])|[Hf-$fl)Stlt *tt^P^*l=» 
LtRy*<iL^, *fcf*I»y*<*6tlTjE-C*4»* 

[ooso] iijE-e#<ct^»y3b<?Fa-r«ct* 

MyiTjEDBl 0 9^60>a*l=»r5#«ULfc»*l= 
it. p> hP-7 1 1 4i*HKS&:?p^<7)S£ (U 
h^-f) ^^t5 ct 5Ji^t-^o ccdb#. z] > ha-7 1 
Hit hb--^T-^» W^A^lcio 

Lx a««*MODE*JR|K*1±2IE^bIslKl 1 2(Dt±J 
*-efc&m2CDtiiEfiS E L 2lcr»jELfc«jE^P^ 
^RCLK5ffiWI)o 
[00 5 1 ] P> hP-7 1 141*. ^P'^0ftH$ 

it^-rs >yf#B"pay» i (DisiEas eusdi 

y &tStztb(D7 U-A^ £ >^<I-5§- F P ^ ^fcHbESS 

i i 2iz«urai^"r^o 

[0052] mi iZTritmrnmiz^axii^ t**<?m£. 
nr. ^ofr^p^^offiiE^^tifcctfCctor. 
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<»n±ti<&:mz'nt>hteti^ -ot-m-s . ¥-mt®& 

1 1 2l=fltft£*lf::. !2(D||IEiSEL2 (^K^Q 

tUESS 1 1 1 ^bOl 1 MliS E L 1 
*U #:7 Lx-Agfr^^frm 1 (DlSlESS E L 1 Icfto 

[0053] mi 2ii. iiiEa^asiHi&si i ia>— 
^-ru-efey. 5 i lisasss. 5 2(i>r— h. 5 3iiu 

^M^IDSS. 5 4. 5 5 1*^— h. 5 6 1*7^^^^ 
5 7. 5 Sfi^ft^ftfil" m" . n 0" £ 

[0 0 5 4] 5 11****7?, A*^tlfc-9->^;U^- 

* DinA^&Hart» (C Level) ^MULT&ti 

SBioe^bO^'j^f-^Di n©" 
& w o" ^©Kibjfts**-** 5>ymTNt, 

^ttttffl 1 o 7 A* &<D h u-->^f-^ ^ >r -;u Kfc 

>^«#icisi:r«iff L. ffifflr4i*ERRM?rS<DK 

[0 0 5 5] «*U*. ADXftSl 0 4A<8 h«JS 
t?J&y. RFlfA<ADjE*Sl O4 0)»aL/>i/a)8 
0%SJS-eA*S4xfci:L. nT : 2T (n^3) <Z)g 
«ttM&5 : 4 (80%) tSiE^D-v 
^tf± 1 0Siai^(D®ffllCliS^^^T^®S(i | E R R | 

[0 0 5 6] fit, iaffi-r*t*ERRA<3fS(DBH^ 
{Cfc£B*(D,?f. y- h54 s 5 5lC»ft«^m***t 

£ 0 d<7>Bg. ERR*<RffS(7)jcHcfey/J>*l^a^lcli>r 
-h54$^Lt77^>*'»^ 5 eizTvzrm 

* (UP) £S£L. ERRtfBrSttKB^y**^*^ 
l^li. h 5 5 ^LT77 6 
[r$f^>JS* (DOWN) £fg^3o 5 4(4>r— KT. 
U^<iH9|3iB»5 1 ^&7*^»t Mo. ttR»5 8 
**&0MI**</W <m) |z&5»|z7 

[0 0 5 7] 5 5l*y— hT*. U"^U*iJ»hIB5 1 fr* 

>0) lrfc-6»lZT^^y^>*^>^ — 5 

[005 8] 5 7. 5 8l£J±f&H-C. ^P^^iiffiffiiE 
Ial»1 1 3lCTffliEprtg^*SlES<7>±IST*fc^ffi''m"i: 



THT»fc4flt*O w ta>tttt«Jllt-t*H f ttU*'r*. ft 

IttUBf*. 77^0>^0>^5 6(7)1^ O-mCD 
tCDtrfcy % *^>£ 5 6(DfitA<fii"m"^fc(i"0"lZ]l 

*U Mo. UK;uflSEI»5 3^6)7^^»**fcl*4f 
^>«**<A*iaF*l&£. a^>hfil£l *£lfrt^>h 

tf>*iIESS E L 1 £fcB*)-f £ 0 

[0059] 5 9i*x^s?ttasBtt-e, 

>^jO>^56(DINI TSffi^FlC^-r^o 7v?9^ 
>*>0>*5 6l£. I N I Tffl^lCX^ttttSlslKS 9 
(7)tH*lA<A***L*t. «3^fS (m/2f*jft(D»»«t) 

[0 0 6 0] «A*«»ftlCOl*T. 1 <7>*iiEfi<DS£<b 
<h ERR<D2Efls£^-4-|a i 3*#fiBLTHIB-r-4« 

[0061] xv^ttusiK5 9A^6o>*-r s ><?m^ 

rfTvZfVO^Jj^ls* 560INI Tm*\Z{&&£fr 
n^ (DffiJEms EL 1 i LtlOffll (m/2tt>fi 
a>»»ffl) AHrvhS*i£ 0 fit, H5~g|7lzfclt 
£X i CDiiM^^-T^ «f S r/^micJtXTERRaU 

mi <D*fiIEgS E L 1 *)</Jv£ < &£|-Otw ERRftMf 
[006 2] fSL Hi 2l::l**^>*lZcl:4*ilIE**aJ 

^^y ^^ica^f 477^>^^^jai 2iz 

t,T*#^ 0 C(7)*^|C(*. y— K5 4. 5 5. it«cH5 
7. 5 8|-THSI£;h,£y ^ ^^«tBI*^*l^**o 
[0 0 6 3] U14I*. ¥mt®&(D--m$:^Tft><DX* 
fey. 6 OlilESHtlHlgg. 6 1. 6 2^^-tL-Ttl (1- 
a) fg, aft (a«1) CDm*i§. 6 3 li*0*i§. 6 
4. 6 5li77'J ^^^D^^-Cfe^o i*^il^6 

i. 62. ^nSi§63. 3?y y??ny?6 3\zx u — 

l i zw-^itrzo 

[0 0 6 4] AJlZtltzWl 1 OlffilEmS E L 1 It. jE« 

^®s&6 oiz^^r. ^07^ 1 fflwi^»-r*ajE*ic 

t^tZt. 1^^l*40nsec (360Jg) tU&tz 
tf). 4 0 n s e c £ ® ^. ^>|fIEflt (£ 4 O n s e c UiP^O 
ffilE^LTIfcyadC^tf-e**. fiP*> % 50nsec 
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(4 O 5®) <DiIHI4* i Onsec(?)II (4 5®) 

[00 6 5] y*J V?7nyZf6 5I4. m2CD*$IESS 
EL2J1^P y tmm&ftiTZ 7 l ) V Z?7U v ?T*& 

y. ^n^^-f 5 isVims p {zxmtt? & o 
[0066] mi si*, wmtmmoftmm&mzws't 
id>-e&y. 7 oiiiE^blsiSS. 7iii»is, 7214 

<7 U7«ffitt'*0)7'J ^?7P-;^ 7 3 (4 4 tf* hT 
»Ci/7 hi>^ hBB* 7 4. 7 5I47U^ 

BBi 0 9©lSJl|[c»-3^r»44r-f s>y«*-e. ? 

— ^ 1 1 4 7^A2i£;ft6o IESHb[s]B7 0(4 S1 1 4lc 
fc(+«jE«ftBB6 OtB-0>«i3BSff3o -05IhJB(4 

r. sn*>. 1 6{ic7)mi oo*fiEgs e l i ow-mmz* 

tf>. S20>*i8iE*S E L 2 fr*t<Dt?fcSo Z? 1 ) VZ? 
■yuv-Jl A (DO 'J7^CLl:A^^tif:^P v^&> 

m%a* << s >^«#b pirr"o"rc«fjSBib$ix^o Aan: 

§17 1 (4*7U vyZ?ayZf\Z&t$£*ltzmt&Z?l,-J* 

mizj£tbt,ti&m i <D*$iEgs e l i £flag:-f £o Ao^: 

18*14. 7 b-AS!:^^f = >^«#F PfZfifcoT^'J 
7^P7^72? HSU" *-fC«»**lJR «» Jf *< 

'nt>hZ> 0 za>m9toX>t&m*ev h h[°lS&7 3iz 

tot, Z(7)1/1 6 Lf=)R»tt3JHl. HD*>* :?P^ 
¥£>fiI*<:7'J v-3z>u«j-Ji 4ir«»$*L4. $*(::$ 

>r h ><f«-si b p cfc y mmmmmtitz ? p ^ * j§#]<7) * 

tt**7'J y^7P*^tf7 5frr 1 ^p 

l. m2(D*iiEas e l 2 1 urdi^-r^o 

[0 0 6 7] ft. KyiTJEBBi o 9i=rBy*«*ya 

OlTIE*W£¥iJift£;ftf::i§^. *-rS>^OTBP 114 

[0 0 6 8] (Hi 6 14. ^P*>^i4««iEiaBl 1 3 CD 
*(*W«!««£^t>a>-efc*o Ellzfcl^T. 8 1(4*0 
y 3>hP-7l 1 4^bCD^tR<I-^MOD 

EClftoT. B 1 CDtfilESS E L 1 <tl|2(7>ffliEfiS E 
L20)t^*IlRLT, &i*-f £Ji*R3§8 2fr|fiiE 

»jffl»ir-^ctL-caj*-r*o 8 2(4StR§§^. «y«* 

S§8 l^bMiEfiSELClSCt, B&^P^CL 
K0-CLKm^b1OjItRLt, f$IE P ^ R C 

(O^n^m) T-fe^ct-T^i:. iI3*^ P V<? C L K 0 

3l4ii3S^T*. 14^P7^PCLK^i:U «Bfl 
Ri(Dil5ifi*Trfc^m+ 1 fi$I<7)jI3I^ p-^CLKO- 
C L KmStf5*-r4 0 

[0069] JitsiiffiiiiEiHiss i i 3 14, m 1 6 IZ 



^D«^PCLK^S*iLt»20PLLS»lt m 
1 <7)MlEas E L 1 XI4m2(D*iiEfiS E L 2iZftCX 

4 c <t ic jt y tttaustic t % pTB-efcio 

[0 0 7 0] *B8B(DB«<D»»lz^l\TttWL 

[007 1 ] mi*W!Cl4. ±EB 1 <DW&>it\E\ffi 1 1 2 
lztt^t»20*II$a>hP-7i:cfcotaet4 

*Sf&£ itta<, 1 7izjF-r 0 ii 1 7 

feasor, i i 5(4=11/ hp-7t?fcy, m i (*>:□> h 
P-71 1 4tH-©tttix. iiD^rf 2 0)Mii 

5 E L 2 $j*S-T-5T;U=fy XA£«*^A/t£=i> hP 
-7tfe^o f^CDlfilEfiSE L 2^f?a> hP- 

= ?^ 1 5t^Tt§ci:-e, M(c*?i>sa*r**S1-4 
ci*<prBicft«o «*tf. Ky*<«yfioiriE-e*fc 

Lx^p ^^rtCD[5l-^P^^^lr^(t4T r --^ll^^a 
AlCfcMt*Bl a>«iE*SE L 1 (7>¥i$)*fiE 

-Mcfclfl)* 1 CD^IEfiS E L 1 <0¥l$fil5HM4Hfflr:7 
U-A(DM 1 <7>fflIE»S EL1, * AS4(>fcISl»36< 

[0072] ::t', «x.tf. 
MLfcHtto)/<4r->-e*«tt««iE«a»T*a)By 

[0 0 7 3] a^kSl 05^ADtMl 0 

4(7)mia:(ciBfiL. TtP^fibl^^TPR^ 

[0 0 7 4] ^fc. PR (1. 1) ^j£.<D%m$Z. J T 4 * 
[0 0 7 5] 

[0 0 7 6] ^fc. *PB-V>H^3FaA<«^LfcB(ri4. 

4o 

[■BCOBWttlBB] 

[Hi] *BBH<D-S«S«**'r^P^^B-Cfc*. 
[13] atBfl-r-f^^lCfcM+ft^— 5r«rt«lS*TrB 



(8) 



*#BB 2001-67816 



[134] h U-->^7^— ^CDH^R Fi§Iif^^t 

[17] tt«rtittuiRa«Hn-r«/t«)a)iK»B-e. 

[is] ffi«r4xttura^Hnr«fe«>a>»»BB-e. 

[i9] ttffi-rtiStasBSSKK^sfcaftxDjK^iiir', 
[Bio] ^o^^*rtia»«>«irt«t^-ria-e*«. 

[11 1] £<&l5±;fcff*&tf?0 

[■12] *§zmzm%ffiiEmnft®&<D-m£7K'?m 

[■131X1 <D*fiIEfiI£ ERR£<DMft£ittl0rr£fc 



[Hi 4] **eBizffi45jitti^isi»(D-fiysjF-rHr*fc 
[0 1 5] **M»c«s¥^<biHll»a>ffia)«**-rH-r 
[SH6] **Wic«4a*B«|jEla3l»a)-«$^-rHr* 

[mi 7] *§&w<»mo>mMm : £7*irz?a v^mr-to 

1 0 1 ^l^TY 

1 O 2 M % y J ?Tv~J 
10 3 ;&ff*3HbS£ 
1 0 4 AD^&Sg 

1 o 6 tr ^ t*a-§-m» 

1 0 7 ^ fcfc BK 

108 f->an§B 
1 o 9 nyrriEiaiB 

1 1 O PLLBS& 

1 i i liiEamthBK 

1 i 2 v«ft:m» 

1 1 3 $Ds/*tt«»jEEItt 

114 =J> hP-7 
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